KRA XML mo\X\ 1 / 1 



(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



numbe?:"^^"°" 1020030085822 

(43)Date of publication of application: 
07.11.2003 



(21) Application number: 1020020024105 

(22) Date of filing: 02.05.2002 



(51)lnt. CI 



H01 L 27/04 



(71 )Applicant: 
{72)lnventor: 



JU SUNG ENGNEERING 
CO., LTD. 

KIM. GEUN HO 
PARK. MUN SU 



(54) METHOD FOR MANUFACTURING CAPACITOR OF SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: A method for manufacturing a capacitor 
of a semiconductor device is provided to be capable 
of reducing leakage current by forming an alumina 
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CONSTITUTION: A lower electrode(200) is formed on 
a semiconductor substrate. An alumina dielectric 
film(205) is formed on the lower electrode(200) so 
as to reduce the leakage current by using ALD 
(Atomic Layer Deposition). A tantalum oxide layer 
(210) is then formed on the alumina dielectric film(205). Then, an upper electrode(220) is formed on the 
tantalum oxide layer(210). 
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v^s^s x-i^^Ai^ ^ oFua^ diin^ i^ig^j «xH£| gioi£ ^^hi- ue^lh^ m^ni :^x[m ^ehaieim :^:-ii^6h^ ^^^oii 

M^Q. ^ ^XFg ^iHHAlEi X-ll^g^S^: eiSE^Ii D\B2\ ^§ ¥^Oil S^^^ ^Oj oh¥ 5!^ 4^011 



CHSSE 
SE4 

^eioi 

^mm, ^nHAiEi. v^sw. ^^¥diu. ^xim, m^' 

SAIIAH 

£ 2a LHxi £ 2d^ e£H:'i#si oiioii wtB mmm ^EHAiE-ioii m^m mm^ 3£hhs; 

5E 3g UmiOi::5^0|| mB dl^gj^M ^SSPI 

£ 4^ ^ ^^s^ bh^^t[ ^Aioiioii Ttm ^^£x^l rirXhg ^iEHAiEi xiisg^sM ^^s^:?l e+^s; §^ 

E 5a LHXI £ 5d^ ^ ^^gSI df^^t.^ ^AlOjlOII ED^ &^£x■il 4:X^g ^HHAIEHOII ^§1^ nBHHMOICF. 

^ ^^x\\ ^xh§ ^iiHAiEi x-iisg^soii ^9.^, mB\ v^3#s xHi,^Ai^ ^ o^u^^ diin?^ ussi ^xhei gioi£ ^^^sh ^ 

UEfLH^ :^X^g ^nilAIEIS Xil^m^ ^^SO^I >10|CK 

&.^5Ex-il ^X^£| X-II^Oll 9X0\M, §.^§9 3^011 g SSgE^e :?^X|^ ^IIHAIEHS ^^Aj^PI ^6H ^SsOl e Ahgo^^ :>ll^£JOi 

B.^oDi, oi£i^^ ki^oj ^seoi ::^i^5ii ^aie -^£ie mm^/M^\^ ^m^2] m^m^MQ e se^ sh^fe ^^sf 

Q|0l ^HHAIEIoj Mg£|:?|0|| Oisgip. 



2005/6/21 



1 



WIPS PI View 3.3.3.1 



&S£0|CK £ ie S^^o^2. ol-^S^. ^HHAlEi ^ ^^¥2^01 ^X[^^^ S^SCK oF^2^^^^ X-II1 Mdl ^ dl S^d 00)01 , 
5HiJ«A|Ei^fe eiTM <:iHfe|(110)OL ^^¥2^^^^ TIN^^(120a) X-II2 Mdl^aie#{120b)0| AhgSQh. 012^ 

m ?}mD\ ^I6H>M^. jmw^M)^ ¥¥ioii mi Mai^Bisedoo)^^ oi¥chsi ^^ai^i ci-m, n ^o\\ ^mm 

^m^'{^^o)m lpcvdse^ pecvdoii 9\m m^^^Q. o\o\m, ^±m^D\mM ^mm ^m^'(^^o)m 12^ ^xhe-Io^h, 3 ^011 TiNei(i20a) ^ 

m 0\\^ MSi^u. TiN^^eig B^o^ g^^h o^Q^ 01 ^^SOIIAI, 2^011 TjNa[(120a)e ^%.'Md\^ 5!^ TiN^^Sj e^^SS § ElEf 

fe(Ti) <i^l^^^(110) LH£i &ire(Ta):if x\^Md^M mmm Mm^'{)}o)o\ m2imm mmz^mm (stoichiometry)* i^^^ 

SMI m^^^ ¥^swM ^ ttH^oia. ^. TiNei(i20a)oi gill ^mm ^m^'{^^om M2 M£i4'a!es(i20b)oi s^s^chs, 

CH^t 600'C §£2| Um^ HSOim ^lysi^ 7^12 M£l 4' £| ^S(1 20b) AlOII E^l^M <:iHf ^^(1 1 0)10^ X-II2 MBI ^ dl 20b)0l 

^^ga^o^ ^^imoihs g^sm oioii 2joH ^mmo\ ^23°^, mmm ^m^'^^^o)o\ sf^^s>^ebiM ^^i DEfdfAi. 01 

S a^SPI Sa^^o^/H TIN^^{120a)0l Mg^CF. 

3&jLK 0\2Jt ^01 TiN^^S Afg^^ 3^, TiN^^OI ^SSOil ^^to^HS ^XH£| ^£0|| HI^^OI CCh^a^ SHISe ^^Q, 

m^[M, 01© ^^oh:?! ^6H. 2000^ 7^ i5^xh^ ^D^^ m^m^ xii2ooo-4i 370^011 /h^, ^,6fv ^^m s¥ Msi^aies^^ m 

^^oll §fihM ti^sm^dagOs)^^ a^^ois <^^sf^KAl2 03)e xm^ m^Mii ^hhaie-i ?^oii qioH d^Mo[^q. o^d\m %'^n\ 
s <!i.^^^^^ ^ii|]AiE-]:'h g^uh3j2^^e :'i-xi£^ m^^ ^mm jm^'iat^ irai ^^soii am m^^s ::'^s^xl ar^cf 
^ ssg :?^^lEf. nyu. 01 di^owm ^^¥01h <i^^^^e exi TiNaie cHxioPi ^^^m, 01 :?i^e o^cnais 

3iiiHAlEH^ XH^^ Ahgo^fe gEH J\^2\ B ¥^S^^ XHi^g 5H^51-X! SthCj. 2HUoF3, 3HnjjAlEH£| ¥^2^^^^ ^ 

^6h^ bhsf ^^01 ohv moi^i ^iia^^oi ^msi^Ai ^^^m^ 5^&£i::?i hh^oiek 

£ 2a i-Hxi £ 2d^ m^D\^9\ o\\m mB mmm ^m^' ^inHAiEiOii m^m m^m 3bh°moick 3enHMe ^e.^ eii^^iE m 
oiEHfe aesf mm ^mo\^Q. 

[eBHOII 1] 

S^P^ ::iIHEigOjl £JoH TiN^^M A^go^^^Q^^ 01 TIN^^M SSO^C. ^^SLIO^ ^^:'IOilA1 60^Z} xHdlo^^Qf. 3 C^g, Ta(0C2 H 

5)5(aiEfOil^Al&i^: PET)e A^ge^ If^^e^^SOil 4151001^ 500A2J ^m^'M TiNSj Ahoj| g^SF^Q. 0ICHA1. 

i^lf^^g 380t;£| ^¥I:?|0I1AH 180^ 21 ^xHaiofll. 3 ^011 Si^o^Al 1000A ^M9\ ^M\^{Ru)^'m m^^^Ot, 

[eaioji 2] 

m¥ S^o^ CVOOil £|5H ^^^^ TiN^tM A^gm^oQ:!, 01 TiNSie SSOt), ^^eUOF g?i:'|0||Aj 60^^^ xHaim^CK 3 ae. Ta(OC2H5)5{ 

@IE^0^|^A|E^1^: PET)g J[^^ Afg§h If^^e^^SOi) °I§H 415'C(>ljAH SOOA^J ^ii^tf^^M ^^:?l TiN^^ ^^011 ^^SF^Ci. OlCHAl. & 

l^M <i^£F^^e 380t:2J 2.^ ^^:P|OllAi 180^ ^^ mX^BimH, 3 ¥IOil 2^2^/^ 1000A ^3>1|£| ^Ailfe(Ru)S|e S^oF^CK 

[eSHOjl 3] 

oh¥ S^2^ ALD(Atomic Layer Deposition) Oil HioH g^^^ TiN^^g AhgoF^^CH, 01 TiNS|g 3801C. g^HL|0^ ^^:?10ilAi 60^^.^ xHdloh^ 
CK 3 Qm, Ta(OC2H5)5(5yEf0ll^AIE^^: PET)M ±± A^gt^ tfs^e^^SOIl °iSH 415t50||Aj 500A£j ^ll^lFS^M ^:?l TINS| ^ 

Oil S^oh^CK OlOlAi, mmm ^Slt^'m 380t;2| ^^:'|0||A1 ISO^Zt ^X-|a|6F3. 3 ?I0I1 S^o^AI 1000A ^mSJi ¥Allfe(Ru)^^ 

m m^m^Q. 

£ 2a^ rn^OW 1 LHXI 3SJ Al^Oil CiieH m^^l ^iMMEi glTM B¥1S^ & UEiy 530101, £ 2cfe e^HOil 1 LHXI 32J AlSOil CHoH ^Seh ¥ 

^^3, £ 2b^ eanoil 1 mxi 3Hj AISOII mW 400'COilAi 30^Z^ M±^^:^\mM D[m^O\\ 2\m ^^HS.| (furnace anneaOS Seh ^ ^Sgh 3i 
uHAlEi gire &?IS^ & UEftH 5101D1, £ 2d¥ eSHOII 1 UIXl 3£| AISOII am 400t)0||Aj 30^21 mdtimmD\0{\M Dim^OW 2J5H ^XHE.|M 

£ 2a LHXI £ 2dM S^^S^B, ^EHAlE-iSJ 2^5f 2^ A^OlOll :>FoHX|^ S&^2J tihOl CH ^HHAlEi gi,^^ ^oHl 
LK ¥^ bfOICHr^Oil CC^dF 3>il ^o^^ ^ 9JiQ. bFOl Oi rr^Oil \L[^[ ¥^ g>^^^01 iTdhXl^ 51^ £ 2b ^ £ 2d0ilAi 

0! s& oHsj ^<:fje^^:nf es^^oi ceh^i ^<yeg,^oj tiiaiiiej esH ^ei^^ 4- siCK £ 2b£^ £ 2de biiHohs, oiyg^ biois^ 

e :?f^^0im2| ^xHaiOil SjSH CHi= ^Sfge 4^ S^oLK OIM 3BjSfCf3 5H£ ¥^3^21 blCH^^Oj HD\\ UEfU^ 5ie ^ 4^ SiQ 



oi2f c^M]2^ ^^0! 4^ sia. 

£ 3^ bFOiOi 1:^^011 1I^^ ¥^S^°I blQi^'^e ^S5^:^l ^It^ ^SOICK ^ 3e i,^56fS, S^Oil ^^S&'-OL m¥ B^OW ^B^'Ol 

Sai^ 3 &}CH£| 3¥Sa ¥^2# UEfLHSlEK 3 Ol^fe oh¥ ^iTM ^m^' M0\2\ :i1IB^^01 m^^£J2 

A^ Eo[m M^ij(trapping)^^ ^ 9Ji^ :^1S^^EJ^ (interface state: S)::'^ ^01 ^^£13 Olfi gsH BXHe-)D[ 4.5eV°l OilUXl D[X\^ 

m ^m^'m mm oh¥ a^oiiAi s^^^ goi6h:}ii oie^^ ^ 9101 cm^oia. oied§[ ^xii^ ^^/^2x^l/e^£x^l(Mls, Metai/insuiator/se 

miconductor) ¥3E0ilAiaa S^/^2^3cll/S^(MlM, Metal/ Insulator/Metal) ^^dlAi CH ^^^om CH^SIfeGII. 3 01^^ MIM ^^OIIAl^ & 

mm t^m^' x^x^l« esEoiiAj ^xi^\m ^ sioi/H bi§^ ^eh^ ^xHo^:Hi £I3, oioii caaf :^is^^eh:?f ch^ ^^ishxpi luieoicK 

3d-iLK OlM ^^6h:>l ?|5HAi m^^^i mm X1I2000-41 370^011 ^HAl^ Dl^m MBmO^, ^^^01^ <!i[^^^0l S^^f ^^M-^^SFSI Ah 
OlOil m^^:)\ ttH^Oil ^Olef bh2f ^^01 bhOMr^Oil [Lf^ blCliil^o^ UE^U^ ¥^S^ I'H^yohiPl 0^gCK 
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OI£f gX-IISg ^HfflAIE-ig ^2^^^^ 5^n^ <!iMf^^e A^§5K)4£ U\^D[X\^ ^^2^Q. 

IfS-UH, ^ ^^§21 ^1^^ D^M^, S^OII 2.^5! ^^01. o\¥ 2^011 g^^^OI ^^^^ 3^, m¥ SE^ o^H^ ii^SF 

(b) 5F¥ ^^011 mx[m mm^^ow °joh ^^¥diu(ai2 03) ^s^^e s^sh^ ^^^ws}: (c) ^s^i 

40I ^xm e^^ss^ 25o-38ot; s?i ui°i uim^ xh^oiiai si^Eioi. ^:?i e^^s a^^oiu ^si^^bi ^j}ip^ io-soa g?i moii 5i 

01 dH^^om. 

^yji ^ymm ^m^'^, Ta(oc2H5)5e A[mo\o\ 350-45010 lhhi &£oii/h si^a^ e^^aoii sish so-ggoa 

^ ^^soii s^ojAH, ^01 ^mm ^^m^'^ m^B^w oi^oii, ^^:)\ ^mm ^m^'ow Q\m mxi^\ bdwm ^ixixi &s ain, 

g^B:)|| Ol^Oil. LH0IIA1 350~4501C LHBj ^ m± ^^:'IOilAl 30^^^ Siasj^ ^XH£| JlfSM CH >Ix|:HI If ^£ SICK 

3E.i:n, ^^:?l *^ S^OI S¥ ^^o^ 0|^O^X|:HI m 4^ 9X^0\, 01 ^:3| Sh¥ TIN^s, ^01 ^¥ TiN SEfe 

Ru^ E^Efe 5101 bh^^ohCF. 

(a) LHIf (d) §y ^1^ SSS^bKcluster tool)0||A1 Sitysj^ 5101 bfl^^^ofOi, ^mm M 

OiOliAH^ ^^D\ ^^X]\ D\^9] Ol^e Xi^± ^¥|:?I01|A| Ol^OIXIfe 5i0| bF^^^o^Q. 

0I6K ^¥£3S ^^56^01 ^ ^^gSj bh^^^t.^ ^AIOIIOII PjuH ^SS^CK 

£S eOllAH e^t.^ ^^S^S UEMHffl. OlOII CHtl- e^^ei ^^^°hCK 

£ 4^ ^ mh'^m MMmow mm ^^x]\ ^x[s ^nHAiEi ^l^^^^e M'^bidi mm bssoick 

[^AlOil 1] 

J\^9Ji ^§ ¥^011 CVDOII ^oH TiN^»-(200)M Olgmoi m¥ &>e2iCK e^lOjjSf^ E^ai 01 TiN^K200)OII OlsHAI 

^ g^^eUOF ^¥P!OilAH^ ^x-idi:'h SaHXlXI OIOIA]. TIN^^(200) ^^CHI, 350t;0ilAi ^^¥Ols ^:^21 TMAdriMethyl Aluminum; AKCHa 

)3)9} ^^oi H20M sssh^ ^x[m m^'^^m ^mmo\ ^m^^ ^^m^ej Ai2O3^M205)e 60A2j m^omo 

. OlO^AH, Ta(OC2H5)5OiEf0||^A|&ir: PET)^ ±± D[:^^ A^g§^ sftlg^^SOII £|oH 415*0011^1 290 A2| <i^Sf ^^(21 0)§ Al2O3S|(20 

5) ^^oii s^ah^QK 3 p-M. mmm t^m^{2}o)m 380*c^ ^¥i:?ioiiAi isos ?} ^xHaiom, n ¥ioii ^^¥ s^^^/d ioooa ^ms\ 
Rue|(220)S ^^5^^c:^. 

01^^^ 2^ cm lytfi (multi-chamber)* D\B o[Ut9\ g§§>^bl(cluster tool) Oil A1 ^i^SSibQI, 01 C[m mti]m'AmO\\M 

°l D\B9\ Oie^ SE^ X^{^d^ ^¥i:?l01IAi OI^OlX^Ai. S^Hj ^^^g ^^X\m ^ S^SlCf. 

[^AlOjl 2] 

^Aioii i:[iF e^aF:Hi ma. AI2 03^^(205) ^ <^L^s^^l{210)£l aioii ^saizim ^aioii m^mo\ 45A£) AI2 0321(2 
05) ^ 340A£i ^mm ^^5Fei(2io)e 

[^•Aldl 3] 

^Aioi! i:if s^oh:Hi ahsi. AI2 03^^(205) ^ ^mm <i^if^^(2io)£j aioii g§Al^^^ ^ aioii 12^ ^^ls^01 30Asj ai203S|(2 
05) ^ 390Aoi ^mm ^m^'^2^o)m g^af^o. 

£ 5a^ ^AlOji 1 U\X\ 3°1 AISOII CUSH ^ilHAIEH E^^^^ S UEItH 510104. £ 5c^ ^AIOII 1 LHXI 3H| AISOII CHoH ^Se[ V 

e.^^, £ 5b^ ^AIOII 1 LHXI 3°j Al^Oli CHSH 400X:0||A1 30^2} S 4:^¥l ::'l Oil AH :'hg^OII 9\m ^ £| (furnace anneal)§ Se.^ ^ ^§eh ^ 

nHAiEi gire & UEi-y 5101D1. £ 5d^ ^aioii 1 lhxi 3si aisoii choH 400'coiiAi 30^2^ m±mmD\o\\M :'^^^0I| 9\m mxH£|» 

^m ^ m^m ^M^mm & UEftn 5101a. 

£ 5a LHXI £ 5dM S^^Sf^, ^ ^^S^ ^AlOllOil CCfe 9i HH A| EH Oil Aife, 3ilIHA|Ei^ o^¥ ^^¥ 2^ A^OIOII :?^6|jX|^ S&^2| b^0|0^:;^ 

D[ bmcHdhs ^niiAiE-i §^^01 ^a^xl ^ o[l\^\, ^i^::*^ b^oioi^oi! m^Jt 3>ii ^ah^ bicus^s &oi eoiMSiMM 4= SiCK 

£ 5dS S^^ahS. ¥^S^^ blQISi^^ :J^^^0II 9\m ^^HBIOII ^oH >I^ CH§]^^^ ^§^^ >iOI ^oJ^CK 3E.-1LK £ 5bM a^. ¥^2 
£ 5d2] S¥Sa blCHil^OILK SE 2b ^ £ 2dOllAi2J ¥^a^Sa S^^S UEf^g 4^ S^CI. ^XllSjoi oj|g eXhS. ^¥ 2 

^011 +5V01 SE.^01 ^dlS. ^2HA|EH^A1 ii^SfaiSie Meam ^xH£IM ^SFXI £ 2bSJ S¥ Pl§^ 5x10"^ A/cnfSI ¥^SW:?F ^ 

^a^n. ^iHHAiEH^Ai ^mm Mgam ^xibis ^t.^ £ 2d°i 3¥ ch^ 5xio-» 
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A/cnfo| ^^mO, OlOil &}5H, ^ 

2\ ^AIOI! g Al203^^2J 60A0|D:| mX^E,\m SSfXI ^ ^AlOliOjl [Lf^^. 1 xlO-^ A/cm-^je £ SbM 

mo[0\ ^ ^ 9JiQ. ^ ^A|0112J ^^^m ^So[Jl ^xHEIS mm S^OIIfe AlgOs&i^SJ ^3}ilOil ^mo[7\\ 1 xlO-^ A/cnfoj L^^2 

^'m[^ m^m^o. a>e^Aj, of¥ ^-itm Moioii ^^ai^ aizOs^^oi v^s^m xh^^ai^i^ qi e D\o\m mo^ 

^ 9XQ. 

^^D\9!t ^HHAlEi ^aoi^^AH AI2O3 AFg6F^ I^BjoH M ^£ S^Cf. n&ILK AleOa^^e.^^^ e^e^ ^ 

^oPI ^loHAI^ e^^AIZ^OI XIUxi:>1l ^0\XiM ^<i^^0| ^OIX!^ ^XilSOj ^^^SHQ, ^X[2\ {^m^ ^eOilAiSE AlgOs^'OI fe^^M <!L^5fQ|S 

^m, oiDi m^Di^owM uhsf ^^01 ^mm ^m^'i}!t afoioh AigOs^iM s^ai^i^ 5i£ iqsioh m 4=^ si^u. ^miAiasi 

^':^\m ^0} oF¥ S^:nF ^mm ^^m^' AFOICHI AIzOs^^^S ^^AI^I^, CH^^ SeVOII 01 = ^ AlgOs^'^J eHH^Cband gap) OilUXIiPF 
^^D\m ^AlOjlOIIAH 3HiHA|EHg ^^^^^ 21^6h^oU. ^^^M OlOll M^Si^ OhU^, o[R^ t^m^'lhiOz^')^ M 

u[2^ ^ ^^goii ccf^s, s^:af ^mm l^^' oFh^ <i^tf^^ afoi^j :)j|^^^Ei^c)ll ^jgn ueiu^ ¥^s^ m^m 

4- :::^XFg ^SHAIQ* me^^ 4^ ffH^OII <M^^0| :4iXhM S^CK 

(57) ^¥1 

§^1^ 1. 

(a) &}£x-ll 4i§ ¥¥1011 aF¥ §^6F^ Bl^HSf; 

(b) 6F¥ S!^ ^^011 ^xFe e^^gsoij 9]m ^^^^ xi^^g ^^^oiu ^^^^m i^oF^ &:>ii2f; 

(d) mmm ^m^' se^ 6f^^ ^m^' ^^m asm^ e:*ii; 

m Rmm^ ^s^^ e^sxii r^^xhg ^hhaie-i xll^g>^g. 
m=?m 2. 

M^mm s^oiAH. e^^esoi 25o~38or g¥i LH^ bi:ni^ x-i^oiiah ^^sim. ¥^s^ x-i^^g a^¥Diu 

^MD\ lO-SOA S?i UOll ^S^^ :4^XFg ^EHAIEl Ill2Eg.^S. 

g^ir 3. 

x-iiiE^oii 210] AH. ^01 ¥^5iw x-j^^e ^^^oiu ^si^^ ^^011 ^m^o\ ^mm ^m^o\, Ta(oc2H5)5e 

AFgoFCH 350-450^ LHH| ^£01IA] ^^£1^ m^^\^ e^^SOll 50~600A ¥^!^ ^S^^ ±J\m ^IIHAI 

EH Xll^^^g. 

g^f^ 4. 

^i3&oii s^oi/H. ^oi ^mm t^m^9\ oi^oil ^^:>i ^mm t:^m^Q\\ □l^^ ^xHe.i &:>iiM :>ixixi ^s^^ s^fe ^^^xii ± 

XFg ^nHAlE] x-ii^^^s. 

^^i>^ 5. 

Xil3i^0il 9X0\}^, ^^¥ §^B:?1I Ol^Oll, :)F^^ LHOHAI 350-'450'C LH21 a£ §^ ^¥i:»I011Ai 30M2} ^XH£I 

EH >lx(^ 51g ^SH^ ±J\^ ^SHAIEl X||^g>^^. 

6. 

X-IM 1^011 2^0] AH, ^Ol oF¥ 2^ ^ ^^¥ S^OI e¥ S^^^ Ol^Oi^l ^S^^ "^^XW ^XFg ^IIHAIEH X-ll^^^g. 

MSmm £i(>]/d. ^Ol 6h¥ S^OI TiN^s oi¥01X|ffl. ^:?| 4^¥ a^OI TiN RuS Ol^OIS! ^SHS Sf^ &^SE^II ±7i\m ?1iEHA|Ei 

1,^011 aiOiAH. ^^1 (a) £h31l LHXl (d) &^|2J SSOl gS&blOllAI S^SDI, i^WS AFOIOimSj 
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